Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; R factor = 0.061; wR factor = 0.161; data-to-parameter ratio = 15.9.
The title compound, C 13 H 10 N 4 O 2 S, was prepared through a cyclization reaction of 1,10-phenanthroline-5,6-dione and thiourea. The dihedral angle between the pyridine rings is 8.22 (2) . In the crystal, molecules are connected by N-HÁ Á ÁO, O-HÁ Á ÁN, N-HÁ Á ÁS and O-HÁ Á ÁS hydrogen bonds, forming a three-dimensional network. 
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Data collection
Bruker SMART APEXII CCD detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.952, T max = 0.968 9690 measured reflections 3035 independent reflections 1325 reflections with I > 2(I) R int = 0.107 Refinement R[F 2 > 2(F 2 )] = 0.061 wR(F 2 ) = 0.161 S = 0.94 3035 reflections 191 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.38 e Å À3 Á min = À0.30 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; Ày þ 3 2 ; z þ 1 2 ; (ii) x; Ày þ 3 2 ; z À 1 2 ; (iii) Àx þ 1; Ày þ 1; Àz þ 1; (iv) Àx; Ày þ 1; Àz.
Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: publCIF (Westrip, 2010).
(4 g, 22.2 mmol) and KBr (4 g, 33.6 mmol) was slowly added while keeping the temperature below 279 K. The resulting solution was refluxed for 4 hr and finally cooled to room temperature. The contents of the flask were poured onto 100 g crushed ice and neutralized with 40% sodium hydroxide solution. The yellow precipitate of 1,10-phenanthroline-5,6-dione was collected by filtration and washed with water. The filtrate was extracted with EtOAc, the organic phase was dried over magnesium sulfate and the solvent was evaporated off under vacuum. All of the crude product was then recrystallized from 100 mL EtOH to give 2.6 g of 1,10-phenanthroline-5,6-dione as yellow needles. The product of the reaction mentioned above was reacted with thiourea (13 g, 217 mmol) in 50 ml methanol for 5 hr under reflux. After cooling, the precipitated product was separated and recrystallized from EtOH to give 2.1 g (63%) of 1,11b-dihydro-3a,11b-dihydroxy-1H-imidazo[4,5-f] [1, 10] phenanthroline-2(11bH)-thione as white powder. Crystals suitable for single-crystal X-ray diffraction were obtained by recrystallization from methanol at room temperature in a total yield of 24%. Anal. Calcd. for C 13 H 10 N 4 O 2 S: C, 54.54; H, 2,6-dihydroxy-11,14-diazatetracyclo[11.4.0.0 2,6 .0 7,12 ]heptadeca-1 (13),7(12) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.41534 (9) 0.63611 (8) (4) 166 (3) O1-H1O···N1 iv 0.82 2.33 2.930 (4) 130.
O1-H1O···N2 iv 0.82 2.26 3.032 (4) 158.
Symmetry codes: (i) x, −y+3/2, z+1/2; (ii) x, −y+3/2, z−1/2; (iii) −x+1, −y+1, −z+1; (iv) −x, −y+1, −z.
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